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(57) The invention provides a method of conju^ting 
organic compounds with methylene interrupted double 
bonds, including common vegdtat)la oils, to improve 
their commercial usefulness. The method entails the 



use of a ruthenium catalyst and an acid which act upon 
the organic conrtpounds to efficiently and economically 
reduce incidence of the methylene Interrupted double 
bonds. 
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Description 

This invention relates to new and Improved drying oils and more particularly to such oils having better drying 
qualities and still more particularly to such oils which have such superior drying qualities as to enable them to be 
5 capable of being used as part of an Improved bonding system tor various wood and fiber products. 

'Drying oils' are triglycerides which have the ability to dry or polymerize. Some examples of drying oils are: linseed, 
fish, soybean, tall, tung, castor and oiticica. Drying oils are used in paints, varnishes, floor coverings, Inks, resins, 
caulking, oil cloths, etc. In general, these oils are composed of fatty acids which have a large number of double bonds. 
The drying ability of Ihese oils is related to their Iodine Vfeilue ("IV"), which is a quantitative nneasure of number of double 
10 bonds they contain. Oils in the range of 1 95-1 70 IV are relatively fast-drying. Oils in the range of 1 40-1 20 IV are semi- 
drying, and oil with IV's under 120 are non-drying. 

The double bonds of most common vegetable oils are separated by a methylene group, and these oils therefore 
commonly referred to as being "methylene InterruptedV Although these oils certainly have nutritional benefits, the 
methylene interruption limits their usefulness in industrial polymerization applications for coatings and such, where 
IS modem assembly line, methods and high speed processes have created a demand for fast-drying. 

For these vegetable oils to be useful industrially, they need to be made to polymerize rapidly Polymerization is 
greatly assisted if the double bonds are adjacent to one another or "conjugated". Over the years, many methods have 
been developed to produce conjugated oils by shifting the methylene interruption between the double bonds. Unfor- 
tunately, only limited commercial amounts of such nxxlified vegetable oils have been produced using these methods 
^ due to their expense and other limitations. 

Additionally, insofar as is known, drying oils generally have not played an important role as part of bonding systenrts. 
The present inventbn, however, converts vegetable oils into a form with a host of formerly unknown and unanticipated 
uses including use in bonding systems, especially, but not exclusively, for bonding various wood, wood chip, fiber and 
composite materials. More partk^uterty. these modified vegetable oils have been fourtd to be useful in making new and 
improved oriented strand board (OSB), particle board, plywood and the like. 

While wood is one of the workf s most significant renewable resources, the supply of large diameter trees is de- 
creasing. As a result, the productbn of OSB and other wood composites is becoming extremely important both for cost 
and for environmental reasons. By way of comparison, plywood manufacture utilizes only about 60-70% of the tree 
stem. OSB can utilize up to 90%. 
^ Wood composite products require adhesives as tx>ndlng systems. Regardless of the composite, the wood fibers, 

chips and fillers are usually bonded with phenolk: resins, polymeric methylene diphenyl diisocyanates, protein glues, 
etc. More particularly, when OSB or particle board is wade, the wood and an adhesive are placed in a press which 
applies pressure for a minute or two, with a five and a half minute period usually consklered the maximum. 

This invention produces conjugated drying oils which are synergists coadhesives when used as a portkxi of a 
^ bonding system with the phenolic resins, diisocyanates, etc. They impart substantial benefit producing boards nearly 
double the strength of boards prepared without them. A rapid and economical process for the conjugation of oils, then, 
is desirable to impart better drying characteristics to comnrx)n vegetable oils and to produce conjugated oils capable 
of improving the bonding of resins for wood products and the like. 

Tung oil is a naturally conjugated oil and is used as a premium oil for fine wood finishes. However, it is experisive: 
40 and it is imported and has had an unreliable supply from year to year, tt would be most advantageous to modify com- 
mercially readily available vegetable oils and convert them to conjugated oils. 

Several candkiates shouM be conskjered to replace tung oil. Linseed oil is the first choice due to its high levels of 
unsaturatk)n (IV=1 55-205), especially of linotenic acid which generall-y exceeds 55% by weight Linseed has well- 
known agronomic properties and has been grown in the past in large quantities. Soybean oil and safflower oil are two 
4S other candidates. However, they are less desirable because they have less total unsaturation with most of the unsatu- 
rated feffy acids being linoleic (IV=120-141 and 145 respectively). 

Prior methods for the conjugation of double bonds yield very tow conversbns requiring long reaction times at high 
temperatures. This then favors subsequent potymerizatbn of the conjugated products being fornr^d thereby towering 
the yield. The conjugation of the oil proceeds through an optimum yield of conversion at which point polymerizatton 
^ outpaces conjugation and the amount of conjugated oil actually decreases as the reaction proceeds. This ultimately 
produces an oil of such high viscosity as to render it useless for many applications. Some of these procedures producing 
tow levels of conjugation are represented in the fdtowing list: 
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Wickel/Carbon 34% 

Primary Alcohols 15% 

Aliphatic Organic 30% 
Iodides 

Inorganic Iodides 24% 

Sulfur Organics .16% 
(Aryl Thiols) 

Anina Hydroiodidea 37% 

SOCl, (of escers) Small 

Anthraquinone 19% 

Alkali (of esters) 50% Range 

Alkali (K-T-Butoxide) 38% 

iodine 40% 

Hydrosilicones with 60% 
Tnetal catalyst 

Dehydration of 50% + 
Caster Oil 



Ind. and Hng. Chem. 997*1002 
(1946), S.B. Radlove, H.M. 
Taeter, W.H. Bonds^ J.C. Cowan 
and J. P. Kass 

U.S. Patent 2^242,230 (Kay 20, 
1941) , George Burr 

U«S. Patent 2, 422 « 1X2 
(NovenOaar 12, 1946), Anderson 
Ralston and Otto Turinsky 

U-S- Patent 2,411,113 
(Kovember 12/1946), Anderson 
Ralston and otto Turinsky 

U.S. Patent 3,278,567 (October 
111 1966) , Halter £. Rat j en, 
Iiowell O* Cummings and John A. 
Kneel and 

a.s. Patent 3,784,537 (January 
8, 1974) / U.S. Patent 
3,925,342 (December 9, 197S) , 
Roland Peirre Franz Scharrer 



U.S. Patent 2,411,111 
(Kovetnber 12, 1946), Anderson 
W. Ralston and Otto Turinsky 

Yukagaku 1970, 153-7 Hisako 
Shiina and Tetsutaro llashimoto 

JAOCS 237-243 (1946). L-B- 
Falkenburgi Wen. OeJong, O.P. 
Handke and S..B. Radlove 

G.S.R. Sastry, B.G.K. Wurthy/ 
J.S. Aggarval, Paint 
Manufacturing 32-4 (1970) 

B.S. Sreenivasau and J.B. 
Brovmi JAOCS 35 89-92 (1956) 

Yukagaku 28 600-604 (1579), 
Yastihiko Kubota and Tetsutaro 
HashifBoto 

U.S. Patent 3,449,384, Hans 
Sader 

Ind. Eng. Chem. , Prod. Res. 
Dev., 16 107-111 (1977) 
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There are several methods which have produced high levels of conjugation without concomitant polymerization. 
These reactions are fairly efficient and produce highly conjugated products with significantly less polymerization. Thus, 
these oils are quite fluid. Some of these methods are described in the following documents: 



10 



IS 



chromium Carbonyls 
Iron Pentacarbonyl 



Rhodium/ I r idium 

organomecallic 

complexes 



45-€5» JAOCS 47,33-36 {1969), B-W. 

Prankel 

95* . JAOCS 44,37-9 (1967), U.S^ 

Patenc 3,373,175, U,S, Patent 
3,392,177, E.N- Frankel 

50% f European Patent EP 0 160 544 
A. Basu, Sumic Bhaduri and 
T.K.O. Kasar 



20 



Ruthenium on Carbon 



aO% European Patent CP 0 040 577, 

Georges Cecchl and Eugene 
Ucciani 



Rhodium/Ruthenium 

organochlorin 

coa^lexes 



80% 4- German Patent 2 049 937 

Helmut Singer, Werner Stein 
and Herbert Lepper 



Most of the prior methods described in the foregoing documents have significant drawbacks. The carbonyls are 

30 highly toxic and very difficult to work with. Iron pentacartxxiyl is flammable at room temperature. The reaction requires 
a high pressure vessel capable of withstanding 15CX) PSI and 200'' C. Recovery of the iron pentacarbonyl is very slow 
and significant loss of un recovered catalyst into the oil nrtakes it an uneconomical process. Organo-rhodium and organo- 
iridium catalysts are very expensive beginning with the purchase price of the metal prk>r to the added expense ol 
synthesis of the organocomplex. These reactions require 1 2 hour reactbn times and substantial amounts of catalyst 

^ Although the catalyst has been reported to be recovered in good yieki by using a non-polar solvent, this comes at an 
additbnal processing cost, akxig with the danger of the use of flammable solvents. Furthemnore. the amount of residual 
catalyst rennaining in the oil following the recovery step has rxst been determined, but it is thought to be too high to 
make the process economk:al. 

The ruthenium on carbon as practiced by Cecchi and Ucciani in the above European Patent Application No. 0 040 

40 577, is not capable of reuse as claimed. It is critical for a process of this nature to be capable of numerous reuses due 
to the expense of the catalyst. Catalyst activity for used catalyst of this patent is reduced by a factor of one-half for 
every reuse, when used for conjugatk>n of linseed oil. Typical conversions start at 65% conjugation for the first reaction, 
about 40% conversion for the second reaction with the catalyst used once and about 20% conversion for the third 
reaction with the catalyst used twice. Therefore, the Cecchi-Ucciani prxx^edure leads to a prohibitively high cost to 

^ make conjugated oil due to the bss of catalyst activity. Thus, the use of ruthenium on carbon ak>ne is not a viable 
process. 

Use of rhodium and ruthenium organoch brines as catalysts (German Patent 2 049 937) converts linseed oil to 
high levels of conjugatton (>60%). However, nearly 0.3% ruthenium is used as a 22% component in an organochlorine 
complex. The reaction temperature is governed by the decomposition temperature of the complex. One example may 
^ be given on catalyst reuse. In this case, the product, soybean oil fatty acids, was distilled from the catalyst. This wouM 
not be possible with triglycerkles. Thus, with this large amount of ruthenium, 11 the catalyst cannot be recovered, the 
process wouki be prohibitively expensive. 

One other study, by A. Basu, S. Bhaduri and K.R. Sharma, 'Metal clusters in Homogeneous Catalysis: Isomeri- 
zatbn of Methyl Ltnoleate', Adv. Catal. (Proc. Natl. Symp. Catal.) 7th. 1965, describes the reaction ol tetracarbonyl 
^ triruthenium and other compounds from a reaction standpoint. The catalysts are added at a nearly equivalent basis, 
using the teachings of this work in a commercial process to manufacture conjugated oils would result in a level of 
consumption of ruthenium whbh wouki be intolerably high and prohibitively expensive. 

I have discovered that most organo-ruthenium complexes, ruthenium salts and, to a limited degree, ruthenium 
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covaient compounds in which ruthenium is in any of its several valence or oxidation states, catalyze the conjugation 
of methylene interrupted double bonds in common vegetable oils. Most compourrds of ruthenium which can be solu- 
bilized into the substrate (oils with high Iodine Values composed of methylene interrupted double bonds) are or form 
active homogeneous catalysts to conjugate double bonds. Indeed^ organic compounds in general which have meth- 

5 yiene interrupted double bonds can be conjugated with the process of this invention. 

I have also found that the successful use of these fomns of njthenium depends upon the presence of an acid during 
the reaction. The preferred acid is formic acid Some other acids such as organic acids (e.g.: acetic, benzoic, exalic) 
or HCI (in gaseous form) and also some low molecular weight alcohols (e.g., methanol, ethanol and isopropyl alcohol) 
work, but to a much lesser degree. Also, combinations of these acids such as formic acid and HCI (gaseous), may be 

10 used. In addition, surprisingly low levels of ruthenium of the order of 1 0-20 ppm can achieve in excess of 80% conversion 
to conju^tion. These catalysts can be used at any level, although the conversion of methylene internjpted double 
bonds to conjugated double bonds decreases in efficiency as lower and lower levels of catalyst are used based on 
ruthenium content. Thus, the level of mthenlum as metal should be at least about 5 ppm and not more than about 200 
ppm, based on the weight of the oil being treated. A level of about 10-50 ppm ruthenium is preferred and a level of 

'5 about 10 ppm is most prefen-ed. The level of acid, on the other hand, should be not more than about 4 percent by 
weight, based on the weight of the oil being treated, with the lower end being determined on a case-by-case basis. 
The preferred level of acid will be about 0.8 to 2.4 percent t>y weight. Finally the reaction must be carried out In the 
absence of any significant amounts of oxygen Thus, common vegetable oils such as linseed oil nnay In accordance 
with my invention, be conjugated efficiently and economically to produce modified oils having unique drying properties. 

20 Stated another way, I have discovered a way to use ruthenium in micro amounts many forms and states to catalyze 
this reaction in the presence of acid. 

Ruthenium is a unique metal capable of forming many diverse compounds and complexes. A 1 373 page treatise, 
The Chemistry of Ruthenium , by Seddon arKl Seddon, Elsevier Science Publishers. New York. 1984. attests to this 
fact Since so many compounds of ruthenium exhibit catalytk: activity with the present hventksn, it is impossible to test 

26 or list all of these compounds. I have therefore set out bebw examples of classes of ruthenium compounds which may 
be used in order to illustrate the broad range of possibilities. Therefore, the examples which are presented below shouki 
not be construed to limit this invention. 

Examples of useful ruthenium complexes are dodecacarbonyl triruthenium, dichlorotris(triphenylphosphene) ru- 
thenium (II) and mthenlum (111) 2. 4-pentanedionate. An example of a useful ruthenium salt is ruthenium trichloride 

30 hydrate which Is particularly preferred m the practice of this invention. An example of a covaient compound is mthen ium 
dioxkie. 

optimally, it has been found for dodecacarbonyl triruthenium, a 50 ppm ruthenium basis amount of catalyst con- 
verted linseed oil to 75% conjugated linolenk; ackJ and 26% conjugated tindeb acid product with a reaction temperature 
of 180" and a reaction time of 1 hour. With the triphenylphosphene, react»n of the nnethylene Interrupted double bonds 

35 had somewhat increased selectivity forming a greater proportkm of trans isonners prior to proceeding to conjugation. 
It was Intensely active, producing 85.3% converston of llnolenic acid in three hours with 10 ppm ruthenium basis and 
. 180*. The pentanedionate gave a conversbn of 60.7% at 20 ppm and ISC'* C. 

I have found in nearly all cases that when most forms of ruthenium are allowed to conr^e in contact with the substrate 
under the reaction conditk>n&: they will solubilize into the substrate as homogeneous catalysts or be converted into 

40 homogeneous catalysts. Solubilization and activation of the ruthenium is achieved optimally with the use of fomnic acid. 
The greatest success is achieved by the presentation of ruthenium to the substrate (linseed oil or organic compound) 
In nnononK)lecular fomi. Most organo-ruthenlum complexes are soluble In the substrate alk>wing the dispersal of ru- 
thenium in molecular form. The ruthenium, so dissolved, can then be further reacted and activated Into hi^ty active 
catalysts by formk^ acid and other ackis and ateohols, as discussed above. The actk>n of the formic acki is not fully 

4S understood at this time. It nnay act to reduce the ruthenium complex into dispersed metallic molecular ruthenium. 

The only potential catalyst found not to work was ruthenocene, bis(cyclopentadienyl)ruthenium, which is a sand- 
wich compound consisting of ruthenium between two cycbpentadiene rings. This compound had no catalytic activity 
The ruthenium in this compound is fully enck>sed between the cyclopentadiene rings. Thus, it is not accessible to 
promote catalysis. Furthermore, ruthenocene was found to be too stable to react with formk: acki to form an active 

so catalyst under the conditbns of reaction. Thus, other stable mthenlum compounds in whk:h the mthenlum is not ac- 
cessible would also be excluded from the practice of my invention. 

It is preferred in the practice of my inventbn to use ruthenium trichlorkJe hydrate. This compound is prelerred not 
only because of cost and availability, but also because it has no costly conversion to an organo-ruthenium complex is 
required. As an example. RuCl3-hydrate nnay be solubilized Into linseed oil by prbr solubilization Into alcohols or organic 

^ acids such as methanol, ethanol or formk: acid. The resulting Rucis solutk>n can then be dispersed and eventually 
completely dissolving into solution. For example, only 20 ppm of ruthenium as RuGls-hydrate was found to be needed 
to produce a conjugatnn of 85% of linseed oil. At this rate of usage, the cost of the loss of ruthenium is not prohibith^e 
if it is not recovered, and a commercially viable process is achievable. 
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Another advantage gained with the present invention is the production of a product which does not need filtration 
or any other treatnrtent prior to shipment for use. The color of the oil produced is very light and can. therefore, be used 
in paint fonmufatlons, in inks, in other products typical of conjugated oils, In linoleum nr^anufacture and as intermediates 
in synthetic chemical reactions. 
5 In some cases conventional antioxidants act to prolong catalyst life and synergistically help promote faster con- 

version thereby enabling the efficient use of lower amounts of catalyst to achieve conversions to conjugation which 
would othemvise not be achievable. 

The following working examples are given to illustrate the wkle range of successful ruthenium compounds which 
may be used. All of the following reactions were run under argon. 

10 

Example One 

Dodecacarbonyt triruthenium was added to linseed oil on a 50 ppm nithenium basis [Ru=47.4% of Ru3(CO)i2l* 
0.026 grams of Ru3(CO)^2 added to 250 grants of linseed oil at room temperature. The reactkxi mixture was 
heated to 180*^ C. for a period of one hour. 2.2 grams of fonnic acid was added slowly throughout the reactk>n period 
in order to help catalyze the double bond migration. The product, analyzed by glc, yielded a conjugated product with 
75% C 1 8-3 and 29% C1 B-2 conjugated. The reaction was albwed to continue to detemiine the full extent of conjugation 
that is achievable within a reasonable time. The conjugated C18-3 was 90% In three hours total reactton time. An 
addltbnal 4.4 grams of iomvc was added by the end of the reaction. 

20 

Example Two 

A reaction similar to the one above was run with 0.010 grams of Ru3(CO)i2 (20 ppm Ru). The conversion for 
conjugated C18-3 was 55% in one hour, 66% in two hours and 73% in 3 hours. The conjugated C18-2 was 16.9% In 
£S one hour, 22.5% in two hours and 26.9% In three hours. 

Example Three 

A third reaction was run as above, but with 15 ppm Ru. The conversion was 47.6% conjugated CI 8-3 and 10.8 
^ conjugated CI 8-2 for a three hour reaction. 

Example Four 

A 5% ruthenium on carbon catalyst was used to produce a 75% conjugated linseed oil. The primary mode of the 
^ catalysis used is ruthenium in a morxxnolecular form, which is then solubilized into the oil to form a homogeneous 
catalyst. This was shown by taking the final product of this reactton containing 83.1 ppm Ru. This reactkm mixture was 
diluted about one-to-one with fresh unconjugated linseed oil. The resultant mixture contained 29.5% conjugated 018-3 
and 5.4% conjugated 01 8-2. This mixture was heated to 1 80* 0. for one hour with the addltkxi of 2.2 grams of formic 
acid over the reaction period. The final product was analyzed by gb and found to have 48.3% conjugated 01 8-3 and 
40 15.5% conjugated 018-2. This proved that the active form of the catalyst is soluble aithenium metal acting as a ho- 
mogeneous catalyst. Thus. It appears that almost any method of solubilizing ruthenium metal into a monomolecular 
fonm in the oil should work as a catalyst system. 

Example Five 

4S 

Two reactions were run for three hours each with Dodecacarbonyl triruthenium (20 ppm ruthenium) at 180* 0. 
One reactbn had Tenox 20 added in the amount of 0.5%. Samples were taken at hourly inten/als. At each step, the 
reactbn with the anttoxidant out-performed the reaction without 



so 



Reaction 


Percent C 16-3 


Percent CI 8-2 


1 hr w/o antioxidant 


34.6 


8.1 


1 hr w antioxkiant 


58.6 


10.8 


2 hr w/o antioxidant 


54.8 


22.6 


2 hr w antk)xklant 


68.5 


23.0 
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Example Six 

A reaction of 250 grams of linseed was allowed to react with 20 ppm ruther^ium as ruthenium dichlorotris (trrphe- 
nylphosphene) with formic acid addition. Conversion of the linotenic acid was 82% in one hour and 97% in three hours. 
s Lindeic acid conversion was 55% in one hour and 90% in three hours. 

Example Seven 

A reaction similar to the triphenylphosphene was run with 20 ppm of ruthenium with ruthenium 2,4-pentanedionate. 
10 Conversion was not as high with 51 % C 18-3 in four hours. 

Example Eight 

A reaction was run with 20 ppm of ruthenium as ruthenium trichloride hydrate (assay of 41.0% Ru). The reaction 
IS temperature was 1 80" C. Formic acid was added a drop at a time to 250 grams of bleached linseed oil. Conversion to 
conjugated oil as measured by the disappearance of linolenic and lirtoleic acids was 61% C18-3 and 27% C18-2 in 
one half hour. Conversion went to 68% for C16-3 and 51% for C18-2 in three hours. 

Example Nine 

20 

Another reaction with ruthenium trichbride similar to the preceding reaction was run with 100 ppm Ru. Conversion 
was 49% C18-3 and 14% C18-2 in four hours. 

Example Ten 

2S 

A reaction was run in which formic acid was added to the reaction mixture at the beginning of the reaction and, 
additbnallyi HCI gas was bubbled in. initially and at hourly inten/als. The ruthenium catalyst was solubilized from a 
carbon support. The HCI synergistically augmented the reaction so that It was 95% conjugated within a half hour and 
it started to plymerize after an hour reaction time. 
30 other organic acids work, but not as well as formic acid. Benzoic acid was sut>stltuted in a reaction with 20 ppm 

of Ru as RuCi3-hydrace and conversion was only up to 35% CI 8-3 in four hours. 

Alcohols work to some degree to catalyze the reaction, but with less efficiency than formb acki. For example, 
ethanol added a drop at a time over the reactbn perbd. in a nnanner similar to the formb acid addition, produced a 
conjugatbn of 21% CI 8-3 in four hours using 20 ppm Ru as RuCls-hydrate. 

35 

Example Eleven 

As a control reaction, 250 grams cK linseed oil, preb leached with bleaching earth, was albwed to react with 20 
ppm ruthenium as RU3(CO)^2 ISO'^C for several hours under an argon atmosphere. 
^ Experimental reactions were run by adding 0.1% by weight of conventional antioxidants. Generally improvement 
in activity was obsen/ed during the first hour of reactbn after which the conversions equalized. 



4S 



Percent Conversion to Conjugation 


Reaction Time 


Control 


BHA 


BHT 


1 Hour 

2 Hours 


44.0 
58.6 


51.5 
57.9 


49.3 
53.4 



Those who are skilled in the art will readily perceive how to modify the invention. Therefore, the appended claims 
are to be construed to cover all equivalent stnjctures which fall within the true scope and spirit of the invention. 

The low molecular weight abohols which may be enrpk>yed in the present invention preferably have a maximum 
of 5 cart)on atoms, more preferably 4 cart)on atoms, even nnore preferably 3 cartx^n atoms. 



Clalme 

1. A process for conjugating methylene-interrupted double bonds in an organic compound, the process comprising: 
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reacting the methylene-interrupted organic compound, in the absence of any significant amount of oxygen 
and in the presence of an acid and/or a low molecular weight alcohol, with a ruthenium compound in which the 
ruthenium is accessible for catalysis and which is chosen from organo-iuthenium complexes, ruthenium salts and 
ruthenium covalent compounds. 

5 

2. A process according to claim 1, wherein, when the ruthenium connpound is an organo-ruthenlum complex, it is 
chosen from dodecacarbonyl triruthenium, dichlorotris (triphenytphosphene) ruthenium (11) and ruthenium (III) 2, 
4-pentanedionate. 

10 3. A process according to claim 1 . wherein, when the ruthenium compound is a ruthenium salt, it is ruthenium trichlo- 
ride hydrate. 

4. A process according to claim 1, wherein, when the ruthenium compourKi is a ruthenium covalent compound, it is 
ruthenium dioxide. 

IS 

5. A process according to any preceding claim, wherein the level of ruthenium as metal is at least 5 ppm and not 
more than 200 ppm, based on the weight of the organic compound, the level of ruthenium as metal preferably 
being from 10 to 50 ppm, based on the weight of the organic compound. 

^ 6. A process according to any preceding claim, wherein the acid is chosen from organic acids and gaseous IHCI. 

7. A process according to claim 6, wherein the acid is formic acid, or a combination of formic acid and HCI. 

8. A process according to any preceding claim, wherein the level of acid and/or alcohol Is not more than 4% by weight, 
2S based on the weight of the organic compound, the level of the acid m6kx alcohol preferably being from 0.8 to 

2.4% by weight, based on the weight of the organic compound. 

9. A process according to any preceding claim, wherein the organic compound is a common vegetable oil, preferably 
linseed oil. 
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10. A process according to any preceding claim, wherein a conventional antioxidant is present. 
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